Background: in the second Intensive Blood Pressure Reduction in Acute Cerebral Haemorrhage Trial (INTERACT2), a minority of patients received withdrawal of active treatment (WAT). We wished to determine the characteristics of these patients, and the relation of this decision-making to subsequent management and final outcome. Methods: the INTERACT2 cohort of acute intracerebral haemorrhage (ICH) patients had a decision of WAT within 7 days after hospital admission recorded. Multivariable logistic regression was used to identify the determinants of WAT and poor outcome at 90 days, defined by modified Rankin scale (mRS) scores 3-6. Results: of 2,779 participants with available data, WAT occurred in 121 (4%) and this was significantly associated with increasing age, greater neurological severity, larger haematoma volume, intraventricular extension and randomisation to intensive BP lowering. Compared to other patients, those with WAT had greater mortality (81/121 [67%] versus 205/2624 [8%]; P < 0.001) and survivors were more likely to be severely disabled (mRS score 4-5, 19/39 [49%] versus 695/2419 [29%]; P = 0.006). Conclusions: WAT was undertaken in patients with recognised predictors of poor prognosis, who subsequently were more likely to die or be left with severe disability. Improved understanding of specific factors determining WAT in ICH patients might improve care delivery and outcomes. Clinical Trial Registration: the INTERACT2 study is registered with ClinicalTrials.gov (NCT00716079).
Introduction
In the Intensive Blood Pressure Reduction in Acute Cerebral Haemorrhage Trial (INTERACT2) [1] , patients with spontaneous intracerebral haemorrhage (ICH) were randomised to early intensive blood pressure (BP) lowering or guideline-recommended BP treatment. In this study, a higher proportion of patients randomised to early intensive BP lowering had withdrawal of active treatment (WAT) documented within several days after hospital admission, as compared to those who received guideline-recommended BP treatment. This was the only aspect of clinical management that differed significantly between the randomised groups, the reasons are unclear but it may reflect between-group differences in the degree of BP lowering treatment offered to 'poor prognosis' patients. Although WAT occurred in only a minority of INTERACT2 participants, studies have identified premature decisions over withdrawal of care are an independent predictor of poor outcome after ICH [2] [3] [4] . Thus, we wished to define the clinical characteristics of the patients who received WAT, and determine the influence of this factor on management and subsequent outcomes.
Methods

Participants and design
INTERACT2 was an international, multicentre, open, blinded-endpoint assessed, randomised controlled trial, the details of which are outlined elsewhere [1, 5] . Briefly, 2,839 acute spontaneous ICH patients with elevated systolic BP were included from 144 hospitals in 21 countries in a randomised evaluation of intensive versus guideline-based BP management. Any WAT decision in the first 7 days after hospital admission was recorded, without the exact time or reason of implementation. Baseline demographic, clinical characteristics and management procedures were recorded in all participants. An assessor blind to acute treatment evaluated functional outcomes at 90 days post-randomisation. All participating centres' ethics committees approved the study and informed consent was obtained from all patients or relevant surrogates.
Data analysis
Chi-squared, Wilcoxon rank-sum or t-tests were used as appropriate. A multivariate model adjusted for demographic, medical history, admission clinical and imaging features, and 7-day treatments, was created to identify determinants of WAT and mortality; model variables consistent with those reported in previous INTERACT2 analyses [1] , but briefly include patient demographics (Model 1), stroke severity factors (Model 2) and management factors (Model 3). Data are presented with odds ratios (OR) and 95% confidence intervals (CIs). A standard twosided P value < 0.05 was considered significant. SAS version 9.3 (SAS institute, Cary, NC, USA) was used.
Results
Of 2,779 patients with available data, WAT was decided in 121 (4%). , respectively; P = 0.006). No significant differences were found in the characteristics of WAT patients who survived with mRS 4-5 compared to 0-3, or in the treatments they received during the first 7 days.
Discussion
In this post hoc analysis of the INTERACT2 study, a WAT decision in ICH patients resulted in increased likelihood of poor outcome, with WAT being associated with increasing age, worse initial NIHSS score, greater baseline haematoma volume and the presence of intraventricular haemorrhage, in keeping with previous studies [2, 6] . Nonetheless, patients with these poor prognostic factors received more in-hospital interventions, including surgery, intubation and intensive BP lowering. It is likely, therefore, that the decision to WAT was a consequence of failure to improve clinically and of death being considered inevitable [7] .
Ageing is a recognised independent predictor of poor outcome in ICH patients and has been associated with withdrawal of care in patients with subarachnoid haemorrhage [8] , although scarce research has been conducted on limiting care or medications and its impact in frail older adults or patients approaching end of life [9] .
Not surprisingly, WAT was an independent predictor of death [10] ; with such a 'self-fulfilling prophecy' occurring within days [3, 10] and without an association with out-ofhospital death. Importantly, one-third of INTERACT2 participants with a WAT decision were alive at the end of follow-up, which is higher than reported previously [3] and may reflect the trial cohort having less severe disease and fewer comorbid conditions. Most WAT survivors were Chinese (71.8%), which may represent cultural differences concerning how WAT decisions are applied and/or how patients are treated. Yet, these survivors remain severely disabled (50% with mRS scores 4-5), suggesting further study is required to better understand the quality of life of these patients and whether an earlier WAT decision could have influenced this outcome.
Strengths and limitations
Whilst this was a study of WAT in a wide range of ICH patients from a variety of healthcare settings and cultures, we acknowledge an important limitation of selection, treatment and reporting bias in an open clinical trial cohort that excluded patients with poor prognosis. In addition, we acknowledge the small sample size of the WAT cohort, and the lack of information on reasoning and timing of the WAT decision, and its operationalisation. Therefore, generalisation to an unselected clinical population should be treated by caution, and ideally requires confirmation in a larger patient cohort. Furthermore, cultural interpretation of WAT is likely to vary and differ from that related to withdrawal of care.
Implications and conclusions
A WAT decision in ICH patients with known poor prognostic predictors at admission was associated with higher mortality and increased rates of severely disabled survivors, despite being in receipt of more intensive early in-hospital management. Future studies are required to improve our understanding of outcome predictors in ICH patients, and their application to everyday clinical practice to reduce the burden of disability, and associated health and social care costs.
Key points
• Acute ICH is associated with significant risk of death and disability, and often associated with premature decisions to withdraw care. • In the INTERACT trial of intensive versus guideline BP lowering in acute ICH, a WAT decision was associated with increasing age and markers of stroke severity.
• Patients in whom active treatment was withdrawn were more likely to die or survive with significant disability.
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